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AUTOMATED CONTAINER LOADER FOR 
REFUSE VEHICLE 

BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The invention relates to refuse vehicles used in residential 
curbside Waste collection. More speci?cally, the invention 
relates to an automated container loader for mounting to the 
side of a refuse vehicle. 

2. Description of the Prior Art 
In the Waste collection industry, it is Well knoWn to use a 

vehicle equipped With a specialiZed body to collect the 
contents of curbside residential Waste containers and com 
pact the contents prior to disposal. The vehicle typically 
includes a cab containing the controls to operate the vehicle 
and a chassis having a front and rear set of Wheels. The 
vehicle body is mounted on top of the chassis and has at its 
front end a receiving hopper for collection of the Waste and 
at its rear end a storage compartment for compaction of the 
collected Waste. 

In order to load the vehicle, the curbside residential Waste 
containers are, for example, manually lifted and doWn 
Wardly tipped into an opening through the side of the 
receiving hopper. In order to facilitate this activity, the 
receiving hopper is often at a loWer elevation With respect to 
the storage compartment. This is commonly referred to in 
the Waste collection industry as a “drop-deck” vehicle body. 

An automated container loader may be used to eliminate 
the need for a drop-deck vehicle body. These types of 
devices typically consist of a mechaniZed lift arm having an 
attached gripping element With a pair of gripping jaWs. The 
device is capable of grasping, lifting, and emptying the 
residential Waste container over the side of the receiving 
hopper and returning the emptied container to the curbside. 

It is desirable that a Waste collection vehicle be capable of 
carrying a large load of Waste While remaining stable during 
transit. To accomplish this, it is important that the vehicle 
body be positioned as far forWard on the vehicle chassis as 
possible. This alloWs the center of gravity of the vehicle to 
move longitudinally forWard, distributing some of the 
Weight to the front set of Wheels, increasing the Weight 
carrying capacity of the vehicle and improving the vehicle’s 
road stability. 

Ideally, this means that the vehicle body abuts or is at least 
in close proximity to the vehicle cab. In order that the 
vehicle body may be mounted immediately rearWard of the 
vehicle cab, the automated container loader is preferably 
located directly adjacent the side of the receiving hopper and 
attached to the vehicle chassis. Furthermore, the automated 
container loader is desirably located at substantially the 
longitudinal midpoint of the receiving hopper. This alloWs a 
simple lift arm to be used that pivots only in the vertical 
plane, Without any need for movement along the length of 
the vehicle. 
When not in use, the gripping jaWs are normally stoWed 

in the open position. To prevent interference With the vehicle 
cab, the distance betWeen the free ends of the gripping jaWs, 
or the longitudinal span of the gripping jaWs, must be 
reduced. It is knoWn in the prior art to use multi-section 
folding jaWs to accomplish this reduction in distance 
betWeen the free ends of the open gripping jaWs. These types 
of jaWs are complicated and expensive to construct. They 
may require additional hydraulic cylinders to operate the 
gripping element. Moreover, folding of the jaWs increases 
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2 
the overall thickness of the container loader When stoWed, 
causing it to protrude outWardly from the Width of the 
vehicle. 

The Width of road traveling vehicles is regulated in most 
jurisdictions; accordingly, the container loader cannot pro 
trude past the regulated Width When in the stoWed position. 
To comply With these regulations, vehicles equipped With 
side mounted container loaders having multi-section grip 
ping jaWs often also have recessed or narroW receiving 
hoppers to accommodate road Width regulations. A disad 
vantage of a narroW receiving hopper is that the receiving 
hopper packing blade cannot travel the full length of the 
vehicle body to function as an ejector for stored Waste. 

An alternative approach is to provide a side mounted 
container loader having a thin overall Width so as not to 
protrude past the regulated road Width of the vehicle. This 
alloWs the vehicle to have a regular Width receiving hopper, 
thereby enabling use of the receiving hopper packing blade 
as an ejector. In order to have a thin overall Width, multi 
section folding gripping jaWs cannot be used and an alter 
native approach must be devised. 
The present invention seeks to reduce the distance 

betWeen the free ends of the gripping jaWs While overcom 
ing the aforementioned disadvantages of folding jaWs, such 
as mechanical complexity and excessive Width, thereby 
alloWing the receiving hopper to have the same Width as the 
storage compartment. 

SUMMARY OF THE INVENTION 

According to an aspect of the invention, there is provided 
an automated container loader for a refuse vehicle having a 
lift arm and opposing ?rst and second jaW means for 
gripping and releasing a refuse container. Each of the 
opposing jaW means has a ?rst free end and second opposite 
end pivotally attached to the end of the lift arm at, 
respectively, a ?rst and second pivot location on the lift arm 
and each jaW means is hydraulically operable to open and 
close. The improvement comprises a cross-pivot arrange 
ment for each jaW means Wherein the ?rst and second pivot 
locations are transposed for each of the jaWs to thereby 
reduce the ordinary distance betWeen the free ends of the 
jaWs When in the open position. The jaWs are adapted to 
open and close Without coming into contact With one 
another. 

According to another aspect of the invention, each of the 
jaW means includes a ?exible belt having a ?rst end attached 
to the free end of the jaW means and a second end attached 
to the end of the lift arm. The belt is located inWard of each 
jaW means and tensioned betWeen the ends to engage the 
refuse container. 

According to yet another aspect of the invention, the ?rst 
jaW means comprises a single jaW member and a ?exible belt 
and the second jaW means comprises a pair of substantially 
parallel jaW members and ?exible belts in spaced apart 
vertical relation to each other. 

According to yet another aspect of the invention, each of 
the jaW members are vertically aligned With reference to 
each other such that the free ends of the jaW members may 
pass betWeen one another to intersect. 

According to yet another aspect of the invention, each 
?exible belt is engaged against the refuse container to 
thereby secure the refuse container betWeen the belts. 

According to yet another aspect of the invention, the 
automated container loader comprises a vertical frame ele 
ment having upper and loWer ends and a hydraulic lift 
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cylinder having ?xed and extendable ends. The ?xed end of 
the lift cylinder is pivotally attached to the loWer end of the 
vertical frame element and the extendable end is pivotally 
attached to the lift arm. The lift arm has ?rst and second 
ends, the ?rst end pivotally attached to the upper end of the 
vertical frame element, the second end pivotally attached to 
each jaW means. The hydraulic lift cylinder is operable to 
vertically pivot the lift arm, thereby changing the elevation 
of the refuse container. 

According to yet another aspect of the invention, the 
automated container loader comprises a tipping link member 
having ?rst and second ends, the ?rst end pivotally attached 
to the upper end of the vertical frame member, the second 
end pivotally attached to the jaW means. The tipping link 
member is operable to doWnWardly pivot the refuse con 
tainer in response to vertical pivoting of the lift arm. 

According to yet another aspect of the invention, there is 
provided an automated container loader for a refuse vehicle 
having a lift arm and opposing ?rst and second jaW members 
for gripping a refuse container, each opposing jaW member 
having a free end and an attached end. The attached end of 
the ?rst jaW member is pivotally attached to the end of the 
lift arm at a ?rst pivot location and the attached end of the 
second jaW member is pivotally attached to the end of the lift 
arm at a second pivot location. Each jaW member is hydrau 
lically operable to close and open in order to grip and 
release, respectively, the refuse container. The improvement 
comprises a cross-pivot arrangement for each jaW member 
Wherein the attached end of the ?rst jaW member is pivotally 
attached to the end of the lift arm at the second pivot location 
and the attached end of the second jaW member is pivotally 
attached to the end of the lift arm at the ?rst pivot location 
to thereby reduce the ordinary distance betWeen the free 
ends of the jaW members When in the open position. The jaW 
members are adapted to open and close Without coming into 
contact With one another. 

Further features of the invention Will be described or Will 
become apparent in the course of the folloWing detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 

In order that the invention may be more clearly 
understood, a preferred embodiment thereof Will noW be 
described in detail by Way of example, With reference to the 
accompanying draWings, in Which: 

FIG. 1 is a perspective vieW of the Waste collection 
vehicle of the present invention, equipped With an auto 
mated container loader. 

FIG. 2 is a perspective vieW of the automated container 
loader. 

FIG. 3 is a side vieW of the automated container loader at 
various positions in the lifting cycle. 

FIG. 4 is a perspective vieW of the gripping element of the 
automated container loader. 

FIG. 5 is another perspective vieW of the gripping element 
of the automated container loader, With a portion of the 
gripper housing removed. 

FIG. 6 is a top vieW of the gripping element of the 
automated container loader in the open position 

FIG. 7 is a top vieW of the gripping element of the 
automated container loader in the closed position. 

PREFERRED EMBODIMENT 

With reference to FIG. 1, the Waste collection vehicle 
includes a vehicle cab (1) and chassis (2) having a vehicle 
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4 
body (3) mounted thereto. The vehicle body (3) includes a 
forWard receiving hopper (4) for collection of Waste mate 
rials from curbside Waste containers and a rearWard storage 
compartment (5) for compacted Waste. An automated con 
tainer loader (6) for securing, lifting and tipping curbside 
Waste containers is located adjacent to the side of the 
receiving hopper The container loader is aligned With 
and mounted on a telescoping slide (7) attached to the 
chassis (2), beneath the vehicle body (3), at substantially the 
longitudinal midpoint of the receiving hopper The slide 
(7) may be extended to alloW the container loader (6) to 
move aWay from the side of the vehicle into a position 
adjacent to a curbside Waste container. 
With reference to FIG. 2, the automated container loader 

(6) Will be more completely described. A vertical upright 
frame member (8) is ?xedly and perpendicularly attached to 
the telescoping slide A lift arm is generally shoWn (9) 
comprising a pair of lift arm members (10) connected at each 
end by a horiZontal shaft (11, 12), is pivotally attached at its 
upper end (13) to the upright frame member (8) by means of 
an upper shaft (11) passing therethrough and at its loWer end 
(14) to a gripping element (15) by means of a loWer shaft 
(12) in a similar manner. The gripping element (15) is 
generally shoWn and forms part of the lift arm (9); the 
gripping element Will hereinafter be more thoroughly 
described. 
A lift cylinder (16) is pivotally connected at its loWer end 

(17) to the upright frame member (8) and pivotally con 
nected at its upper end (18) to a lift arm linkage (19) by 
means of a horiZontal pin. The lift arm linkage (19) is 
pivotally connected (20) to the lift arm (9) by means of the 
horiZontal shaft (21) passing therethrough. Extension of the 
lift cylinder (16) causes the lift arm (9) to pivot about the 
attachment point 13, raising the gripping element (15). An 
upright frame linkage (22) is pivotally attached to the lift 
cylinder (16) at 18 and pivotally attached at its opposite end 
(23) to the upright frame member (8) by means of the 
horiZontal shaft (24) passing therethrough. The upright 
frame linkage (22) maintains a separation distance betWeen 
18 and the upright frame member (8), providing leverage to 
pivot the lift arm (9) to the vertical position. 
A tipping link bar (25) is pivotally connected at one end 

(26) to the gripping element (15) and pivotally connected at 
the opposite end (27) to the upright frame member Apair 
of tipping link bars may be used and may be connected by 
means of horiZontal pins or a horiZontal shaft as previously 
described. Both the length of the tipping link bar (25) and the 
position of the pivotal attachment points (26, 27) are chosen 
in order that the gripping element (15) pivots only slightly 
While the lift arm (9) is being raised. Raising the lift arm (9) 
toWards the vertical position causes the gripping element 
(15) to tip toWards the vehicle body. 
The pivoting of the gripping element (15) is illustrated 

With reference to FIG. 3. Arc Arepresents the path folloWed 
by connection point 14, While arc B represents the path 
folloWed by connection point 26. In the embodiment shoWn, 
the gripping element (15) tips only slightly as the lift arm is 
being raised. Further raising the lift arm (9) causes the 
tipping link bar (25) to pivot the gripping element (15) about 
the connection point 14, tipping the gripping element 
toWards the vehicle body. This is illustrated by the tWo arcs 
A and B, Which diverge When the lift arm (9) is being raised, 
preventing the gripping element (15) from tipping, then 
converge as the lift arm approaches the fully raised vertical 
position to tip the gripping element toWards the receiving 
hopper The tipping action causes the contents of a Waste 
container held by the gripping element (15) to doWnWardly 
slide into the receiving hopper 
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The gripping element (15) Will be described With refer 
ence to FIG. 4. A single gripping jaW (28) and a dual 
gripping jaW (29) are generally shown and are each pivotally 
attached at one end to the gripper housing (30) in a manner 
that Will hereinafter be more thoroughly described. The 
gripper housing (30) forms part of the end of the lift arm (9) 
and is provided as a point of attachment for the gripping 
jaWs to the lift arm. The dual gripping jaW (29) includes a 
pair of substantially parallel jaW members (29a, 29b) ver 
tically spaced apart so as to alloW the single jaW member 
(28a) to freely pass therebetWeen upon operation of the 
gripping element. A long ?exible belt (31a) is attached at 
one end to the inWard side of the generally shoWn free end 
(40a) of the single jaW member (28a); a pair of belts (32a, 
32b) is similarly attached to the dual gripping jaW members 
(29a, 29b), respectively. The long belts (31a, 32a, 32b) are 
also attached at their opposite end to the gripper housing 
(30). Ashort ?exible belt (33a) connects the long belt (31a) 
and the single jaW member (28a). The purpose of the short 
belt (33a) is to prevent the long belt (31a) from sagging 
When the gripping jaWs (28, 29) are in the open position. The 
dual jaW (29) may be similarly equipped With short belts (not 
shoWn). The jaW members (28a, 29a, 29b) are preferably 
made from a ?exible steel material in order to maintain 
tension on the long belts (31a, 32a, 32b), especially When 
gripping a container. This results in the “boW” shape illus 
trated in FIG. 4. The gripper housing (30) may be equipped 
With pads (34) to protect the Waste containers from damage 
and also to provide increased friction in order to securely 
retain a container When gripped. 

The action of the gripping element (15) Will be described 
With reference to FIG. 5. Movement of the gripping jaWs 
(28, 29) is effected by the hydraulic cylinder (35), Which is 
pivotally connected in the embodiment shoWn to the dual 
jaW (29), but could alternatively be connected to the single 
jaW (28). A jaW linkage member (36) is pivotally attached by 
means of a vertical pin connection to both jaWs (28, 29). 
Movement of the cylinder (35) thereby causes movement of 
both of the attached jaWs (28, 29). The single jaW (28) is 
pivotally attached to the gripper housing (30) by a vertical 
pin connection (37); the dual jaW (29) is similarly attached 
(38). The pivot points (37, 38) are on opposite sides of the 
gripper housing (30) to their respective jaWs (28, 29). This 
“cross-pivoting” arrangement of the jaWs is achieved by 
transposing the pivot points of the jaWs from their normal 
position, adjacent the same side of the housing as their 
respective jaW, and has the advantage of decreasing the 
distance betWeen the free ends of the jaWs When in the open 
position Without the need for a folding multi-section grip 
ping jaW, as is common in the prior art. 

The reduction in distance betWeen the free ends of the 
jaWs, generally 40a and 41a in top vieW, is shoWn With 
reference to FIG. 6. Since the long belts (31a, 32a) are 
attached at only one end to the gripping jaW members (28a, 
29a) and at the other end to the gripper housing (30), the 
reduction in open longitudinal span of the jaWs achieved by 
the cross-pivoting arrangement reduces the tension on the 
long belts (31a, 32a). This in turn alloWs the ?exible 
gripping jaW members (28a, 29a) to return to a more linear 
orientation, reducing the curvature of the boW shape. The 
short belts (33a, 39a) additionally mitigate the tendency of 
the long belts (31a, 32a) to sag When the gripping jaWs (28, 
29) are in the open position. 

FIG. 7 shoWs that When the gripping jaWs (28, 29) are in 
the closed position, the free ends (40a, 41a) of the jaWs 
overlap slightly. Since each of the long belts (31a, 32a) is 
connected at one end to the gripper housing (30), the belts 
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6 
overlap at a position (42) that is betWeen the gripper housing 
and the free ends (40a, 41a) of the jaWs. The overlap 
position (42) is a function of the distance betWeen the 
attachment points of the long belts (31a, 32a) to the gripper 
housing (30) and the amount of overlap of the free ends 
(40a, 41a) of the jaWs. Closing of the jaWs (28, 29) around 
a container causes the long belts (31a, 32a) to frictionally 
engage the sides of the container and the curvature of the 
boW shape to increase. Containers of any siZe or shape may 
be securely gripped in this manner; hoWever, it is desirable 
that the overlap position (42) be close to the gripper housing 
(30) in order to securely grip small containers, since 
increased belt area is thereby made available for engage 
ment. 

Due to the cross-pivoting arrangement of the gripping 
jaWs (28, 29), a single section jaW may be used Without the 
need for folding to reduce the distance betWeen the free ends 
of the jaWs. This alloWs the container loader to be longitu 
dinally mounted near to the vehicle cab (1) Without contact 
or other interference With the cab and provides the container 
loader With an overall thin pro?le With reference to the Width 
of the vehicle. Since the container loader is attached adjacent 
the side of the receiving hopper (4), the thin Width pro?le 
alloWs the receiving hopper to have the same Width as the 
rest of the vehicle body, Without any portion of the container 
loader extending past the regulated road Width of the 
vehicle. 
From the foregoing, it Will be seen that this invention is 

one Well adapted to attain all the ends and objects herein 
above set forth together With other advantages Which are 
obvious and Which are inherent to the structure. 

It Will be understood that certain features and sub 
combinations are of utility and may be employed Without 
reference to other features and sub-combinations. This is 
contemplated by and is Within the scope of the claims. 

Since many possible embodiments may be made of the 
invention Without departing from the scope thereof, it is to 
be understood that all matter herein set forth or shoWn in the 
accompanying draWings is to be interpreted as illustrative 
and not in a limiting sense. 
Having described the invention, What is claimed is: 
1. An automated container loader for a refuse vehicle 

comprising a lift arm and hydraulically operable, opposing 
?rst and second jaW means for gripping a refuse container, 

the ?rst jaW means having a free end and an attached end 
pivotally attached to the lift arm at a ?rst pivot point 
and the second jaW means having a free end and an 
attached end pivotally attached to the lift arm at a 
second pivot point, 

the ?rst pivot point being on an opposite side of the lift 
arm from the second pivot point, 

the ?rst and second jaW means crossing each other, 
the ?rst pivot point being located inWard of the second 
jaW means and the second pivot point being located 
inWard of the ?rst jaW means, and, 

the free and attached ends of the ?rst jaW means being on 
opposite sides of the lift arm When the jaW means are 
in an open position and the free and attached ends of the 
second jaW means being on opposite sides of the lift 
arm When the jaW means are in the open position. 

2. The automated container loader according to claim 1, 
Wherein the lift arm comprises a gripper housing and the ?rst 
and second jaW means are pivotally attached to the gripper 
housing. 

3. The automated container loader according to claim 2, 
Wherein the ?rst and second jaW means cross each other 
Within the gripper housing. 
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4. The automated container loader according to claim 1, 
wherein each jaW means comprises a ?exible belt having 
one end attached to the free end and another end attached to 
the lift arm, each belt located inWard of the respective jaW 
means and tensioned to engage the refuse container. 

5. The automated container loader according to claim 4, 
Wherein the ?rst jaW means comprises a single jaW member 
and a ?exible belt and the second jaW means comprises a 
pair of substantially parallel jaW members and ?exible belts 
in spaced apart vertical relation to each other to alloW the 
single jaW member to pass betWeen the parallel jaW mem 
bers. 

6. The automated container loader according to claim 5, 
Wherein each of the ?exible belts engages against the refuse 
container to thereby secure the refuse container betWeen the 
belts When the ?rst and second jaW means grip the refuse 
container. 

7. The automated container loader according to claim 1, 
Wherein the ?rst and second jaW means are hydraulically 
operable by means of a hydraulic cylinder connected to the 
lift arm. 

8. The automated container loader according to claim 7, 
Wherein the hydraulic cylinder is pivotally connected to one 
of the jaW means and a jaW linkage member is pivotally 
attached to both of the jaW means, Whereby movement of the 
hydraulic cylinder results in movement of both of the jaW 
means. 

9. The automated container loader according to claim 1, 
further comprising a vertical frame element having an upper 
end and a loWer end and a hydraulic lift cylinder having a 
?xed end and an extendable end, the ?xed end of the 
hydraulic lift cylinder being pivotally attached to the loWer 
end of the vertical frame element, the extendable end of the 
hydraulic lift cylinder being pivotally attached to the lift 
arm, and the lift arm being pivotally attached to the upper 
end of the vertical frame element, the hydraulic lift cylinder 
being operable to vertically pivot the lift arm to thereby 
change elevation of the refuse container. 

10. The automated container loader according to claim 9, 
further comprising a tipping link member having a ?rst end 
pivotally attached to the upper end of the vertical frame 
element and a second end pivotally attached to the jaW 
means, the tipping link member operable to doWnWardly 
pivot the refuse container in response to the vertical pivoting 
of the lift arm. 

11. An automated container loader for a refuse vehicle 
comprising a lift arm, opposing ?rst and second jaW means 
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for gripping a refuse container and a hydraulic cylinder for 
hydraulically operating the ?rst and second jaW means, 

the lift arm comprising a gripper housing, 

the ?rst jaW means having a free end and an attached end 
pivotally attached to the gripper housing at a ?rst pivot 
point and the second jaW means having a free end and 
an attached end pivotally attached to the gripper hous 
ing at a second pivot point, 

the ?rst pivot point being on an opposite side of the 
gripper housing from the second pivot point, 

the ?rst and second jaW means crossing each other Within 
the gripper housing, 

the ?rst pivot point being located inWard of the second 
jaW means and the second pivot point being located 
inWard of the ?rst jaW means, 

the free and attached ends of the ?rst jaW means being on 
opposite sides of the gripper housing When the jaW 
means are in an open position and the free and attached 
ends of the second jaW means being on opposite sides 
of the gripper housing When the jaW means are in the 
open position, and, 

the hydraulic cylinder connecting the gripper housing to 
one of the jaW means and a jaW linkage member being 
pivotally attached to both of the jaW means, Whereby 
movement of the hydraulic cylinder results in move 
ment of both of the jaW means. 

12. The automated container loader according to claim 11, 
Wherein each jaW means comprises a ?exible belt having 
one end attached to the free end and another end attached to 
the gripper housing, each belt located inward of the respec 
tive jaW means and tensioned to engage the refuse container. 

13. The automated container loader according to claim 12, 
Wherein the ?rst jaW means comprises a single jaW member 
and a ?exible belt and the second jaW means comprises a 
pair of substantially parallel jaW members and ?exible belts 
in spaced apart vertical relation to each other to alloW the 
single jaW member to pass betWeen the parallel jaW mem 
bers. 

14. The automated container loader according to claim 13, 
Wherein each of the ?exible belts engages against the refuse 
container to thereby secure the refuse container betWeen the 
belts When the ?rst and second jaW means grip the refuse 
container. 


